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Abstract
Study objective -The measurement of health outcomes is central to the evaluation of medical treatment and intervention. It is generally acknowledged that such measurement ought to include an assessment of the impact of health care on the quality of life, as well as its quantity. The Health Measurement Questionnaire (HMQ) was developed as a means of identifying respondents in terms of Rosser's classification of illness states. This study examines the extent of convergent validity of the HMQ when used as a self report measure of health status, alongside the General Health Questionnaire (GHQ) and the Nottingham Health Profile (NHP). Design -A randomised survey of residents of Wolverhampton was drawn from the electoral register. Interviews were conducted in the respondents' own homes. The three measurement instruments formed part of an extensive battery of questionnaires aimed at assessing a broad range of health issues. Participants -A total of 430 respondents were interviewed, of whom 407 completed the HMQ. Altogether 210 also completed the GHQ, and a further 207 completed the NHP. Failure in the interview protocol meant that 12 respondents did not complete either the GHQ or the NHP; these respondents did complete their HMQ. Measurements and main results -At the descriptive level, Rosser distress categories derived from the HMQ seem to correlate well with the GHQ. There is a strong association between weighted Rosser disability/distress states and scores produced using the NHP. All three measures discriminated between "healthy" and "not healthy" subgroups of respondents. Conclusions -The results indicate strong evidence for -convergent validity. There are significant levels of physical and psychological morbidity within the community. The results of this study rein- force the case for the continued measurement of health status within the general population. Low The application of these measures, however, is not restricted to the evaluation of health status in patient groups. Preventive medicine has an increasingly important role and is concerned with the assessment of risk factors, screening for disease, and health education. In doing so, it focuses on the general population, rather than on patients with a particular disease.
There is concern that, for various reasons, there is much ill health in the community that is not being recognised by the health care system. As a result there is increasing interest in describing the health of the general population." Several studies have sought to quantify this health status, either as a series of scores on various health dimensions910 or as a single index representing weighted health status." 12 The Rosser Classification of Illness States was developed in the UK in the 1970s, and has been used as the basis for the measurement of health related quality of life (QoL) in the estimation of quality adjusted life years (QALYs).'3 4 The health states are described in terms of two dimensions -disability (functional status) and distress (covering pain, anxiety, depression, and reaction to illness). In its original form the classification was intended for use by a professional medical observer to rate the health status of a patient in hospital. When The GHQ'8 was designed to be a self administered screening test aimed at detecting psychiatric disorders in respondents in community settings; it therefore focuses on psychological components of ill health. Scores for the GHQ are calculated by counting the number of times a respondent answers "more than usual" or "much more than usual" to 12 questions. Scores can therefore range from 0 to 12. Respondents with a score of 3 or less are considered to be within the normal range, and those with 4 or more are deemed to have a psychiatric problem. The GHQ yields scores which are produced by counting item responses, and these data have therefore been treated as ordinal, and the median has been used as a measure of central tendency.
The NHP919 is a self administered questionnaire which was designed to measure perceived health status and the extent to which health problems affect normal activities. It has been used as a measure of patient outcome in a variety of groups, including heart transplant recipients20 and patients with stroke,2' Parkinson's disease,22 and arthritis.23 Part 1 of the NHP consists of 38 "yes/no" questions in six dimensions: physical mobility, energy, pain, sleep, social isolation, and emotional reaction. A weight is applied to each statement and this enables a score (ranging from 0 to 100) to be calculated for each dimension independently, for each respondent. The higher the score, the worse the level of functioning.
The Rosser Classification of Illness
States"24 consists of two dimensions of health (disability and distress) which have eight and four levels of functioning respectively. Each combination of these levels has been valued, to produce a matrix of scores for 29 states (the eighth level of disability -"unconscious" -has only one score). Each number represents the value or "utility" of being in a particular health state, where a score of 1-00 reflects full health (no disability and no distress) and a score of 0 00 represents death. Two states have negative scores, and are considered to be worse than death. The direction of the Rosser score is therefore opposite to that of both the GHQ and the NHP scores.
The HMQ'525 has four sections of "yes/no" questions, asking about mobility, self care, usual activities, and social and personal relationships. The fifth section lists a number of "feelings", and asks the respondent to indicate the degree of distress caused by each feeling, using a 10 cm visual analogue scale. On the basis of these answers, each respondent is categorised into one of the 29 disability/distress states according to an algorithm previously published. Table 1 shows that the respondents were fairly representative of the general population of England and Wales with regard to age and sex distribution. There were more respondents in socioeconomic group III (manual and nonmanual), but fewer categorised as "other". This is probably because women in the study group were classified according to their last job, rather than as "housewife". There were fewer respondents in full time jobs, fewer who owned houses, and more who were assessed by the interviewer as being Asian or Afro-Caribbean. Analysis used t tests, the left hand column shows how variables were divided into two groups, the right hand column shows the mean Rosser scores and significant results. * Significant, p < 001. t Significant, p < 0-001 . Table 2 shows the distribution of the respondents on selected health variables. Forty five per cent of respondents reported long standing illness (compared with 33 4% from the General Household Survey)26 and one third were on regular medication. Less than half of the respondents had a body mass index within the "ideal" range of 20 to 24. Table 3 shows the distribution of derived Rosser distress and disability categories within the overall Rosser matrix. One quarter of respondents were categorised as having at least some disability on the Rosser classification, while nearly half had at least some distress. Table 4 shows that Rosser scores were significantly lower for those who left school at or before compulsory school leaving age, or those who were below social class III non-manual. In addition, those who were sick (temporarily or permanently), disabled, or who were seeking employment showed significantly lower scores than those whose usual activities are paid employment, housework, education, or who were retired.
Scores were also significantly lower for many of the health related variables, particularly the health behaviour variables -that is, respondents who were current or ex-smokers, were outside the normal range for body mass index, had long standing illness, or took regular medication.
A subgroup of respondents was identified as being "not healthy" at the time of the interview if:
(1) They were disabled (n = 25); or (2) Their health had caused them to cut down their usual activity over the previous two weeks (n = 75); or (3) They were prevented by temporary sickness from seeking work (n = 0); or (4) They were permanently sick or disabled (n= 19); or (5) They had experienced an undesirable decline in physical ability in the previous three months (n = 50). On this basis 107 respondents, out of the total 407, were identified as being in a suboptimal state of health (some fulfilled more than one criteria).
CONVERGENT VALIDITY: COMPARISON OF DERIVED ROSSER CATEGORIES AGAINST THE GHQ
A total of 124 respondents (59%) scored zero on the GHQ, while 26 (13%) scored higher than 3. Table 5 gives the median GHQ scores for each of the Rosser disability and distress categories. As expected, the GHQ score rises as the level of distress worsens, but the relationship with disability is less clear. Table 6 shows the Rosser categories of the 26 respondents with a GHQ score greater than 3 (and thus considered to be "psychiatric cases"). Only one of these respondents was in distress category A (no distress), while 14 others had no disability but some degree of distress. Ten of the 26 (38%) were in the "severe distress" category.
Spearman's rank correlation between the Rosser scores and the GHQ scores was -043 
Figures represent numbers of respondents in each combination of disability and distress; incomplete data for one respondent. Columns may not add up to 100% due to rounding; numbers in brackets represent one respondent only. (p < 000 1), and it is in the expected direction, with GHQ scores rising as Rosser scores decrease.
Since the GHQ was developed to assess psychiatric disturbance, it was hypothesised that some of the individual "feelings" items of the HMQ would show a positive relationship with the overall GHQ score. Ten of the 16 "feelings" items showed a significant correlation with GHQ score. Anxiety (Spearman's rank correlation coefficient 0 53), worry about the future (0 49), and sadness/depression (047) had the highest correlation (all being significant at the 0-001 level). Of the eleven "feelings" items used in the algorithm to determine the level of distress in the HMQ, seven had a significant correlation with the overall GHQ score. The remaining four items were those which had the fewest patients reporting any problems (embarrassment, guilt, dependence on others or on a machine). Table 7 shows how respondents in a "not healthy" state of health are distributed according to the Rosser categories and GHQ scores. More of this "not healthy" group are in Rosser disability states II or lower and in Rosser distress states C and D. The percentages for disability level IV seem anomalous: this may be because of the small number of respondents in levels IV and V, but may also suggest that the description for level V (unable to work) is not clearly distinguished from level IV ("work . . . seriously limited"), and respondents tend to categorise themselves as V rather than IV. Nearly 98% of "healthy" respondents scored below the GHQ threshold. Whereas only 2% of this group was classed above the threshold, the proportion in the "not healthy" group was nearly nine times higher.
CONVERGENT VALIDITY: COMPARISON OF DERIVED ROSSER CATEGORIES AND NHP
Respondents in the community reported most problems on the NHP dimensions of energy and sleep (mean scores 24 and 21 respectively). Fewer problems were reported for the dimensions of emotional reaction (15) , pain (14) , physical mobility (11), and social isolation (9) .
From table 8 it can be seen that the mean scores for the individual NHP components increase as the Rosser disability and distress categories worsen. Once again, the scores for disability level IV and V seem to be anomalous. Pearson's correlations between the NHP components and Rosser score were all significant (p < 0-001, two-tailed), and in the expected direction. The highest correlation coefficient was between the Rosser score and physical mobility (r = 062), followed by pain (r = 052), sleep (r=0 44), energy (r=0-41), emotional reaction (r = 037), and social isolation (r = 023).
One difficulty which arises when using the NHP in a community survey is that the most common answer to a question is "no", signifying no problem with that particular item. Nearly 60% of respondents in this study indicated that they had no problems with any of the 38 items on the NHP. When these respon- Table 9 Distribution of NHP scores in two subgroups* NHP score "Healthy" "Not healthy"
(n =280) (%) (n =106) (%) 0 664 500 1-2  161  57  3-11  143  189  12+  32  255  (x2= 51 5 , df=3, p<O OO1) * Data missing for three "healthy" respondents and one "not healthy" respondent. dents were omitted from the analysis, however, and although the mean scores change, the same pattern of significant correlations persists. Table 9 shows the distribution of NHP scores in the "healthy" and "not healthy" subgroups. As noted earlier, the modal response is zero, with over 65% of "healthy" respondents not answering positively to any of the items in the NHP questionnaire. Fifty per cent of the "not healthy" group also indicated no problems on the NHP; however, 25% of this group scored 12 or over, indicating a problem on a third of the NHP items. The distribution of scores for the two groups differed significantly.
Discussion
The HMQ was designed as a means of obtaining information capable of being processed to yield Rosser disability/distress categories. The performance of the HMQ has been judged against the NHP and GHQ to assess its validity as a measure of health status (assuming that both these measures are themselves "valid" measures). The results provide strong evidence of convergent validity. At the descriptive level, Rosser distress categories derived from the HMQ seem to correlate well with the GHQ. When the Rosser valuations are substituted for the derived categories there is a strong association between these scores and those produced by the NHP. All three measures discriminate between the "healthy" and "not healthy" subgroups of respondents.
As would be expected, several of the individual "feelings" items show significant correlation with the overall GHQ score, in particular anxiety and depression. The item "dependence on others" was not one of these, but this is probably due to the small number of respondents within the general community sample who were relying on others, for example, for help with self care, shopping, etc.
The modal response to all NHP items was zero and this emphasises the importance of ensuring a large sample size in a study of the general community where major impairment is unlikely.
It is interesting to note that the NHP results from this study are similar to those from another study in which the NHP was completed by a control group selected randomly from the age-sex register of a large UK group practice,21 which found that again sleep and energy are the most common problems.
Similarly, for many of the NHP items in the "sleep" and "social interaction" dimensions, the incidence of positive responses for this study population were virtually identical to the responses from 1598 adults who completed the NHP as part of a community survey conducted in the York area.28 Within the four other NHP dimensions, the Wolverhampton study population had a greater incidence of positive responses than the York population to all items except for "I lose my temper easily these days". This suggests that as a group they were experiencing poorer health, particularly in terms of energy/sleep (as shown by the higher percentage responding to the items "wake early", "feel tired all the time", "pain at night", "forgotten what it's like to enjoy myself", "everything is an effort", "in pain up and down stairs"). The respondents in this study may be a self selected group, possibly reflecting a tendency for people in poor health to want to take part in an interview about health. Ideally, we should also have collected data from those who refused to take part in the study to test for a significant response bias.
The HMQ has performed as well as the GHQ and NHP in discriminating between groups with different current experience of health, and has been useful for identifying the subgroup of the general population that is in poor health, or that scores highly on a psychiatric illness scale. There is considerable morbidity within the community (45% of respondents reported long standing illness, and one third were on regular medication), as well as identifiable risk factors for future disease (30% were smokers and 42% were overweight). Although these figures are self reported, they tally with results from surveys such as the General Household Survey. These data reinforce the need for continued measurement of health status within the general population, with the dual aim of identifying areas of need, and then monitoring improvement as services are adjusted to meet that need. Health status measures such as the HMQ offer the prospect of such measurement.
In seeking to validate the HMQ against some alternative standard measure, we faced the recurring problem of identifying the elusive "gold standard". There is no one instrument which stands out above the rest, that unambiguously measures (health-related) "quality of life", and thereby provides the definitive reference against which all other instruments can be assessed. Even comparing the HMQ against two recognised and well used measures of outcome has its difficulties.
The GHQ was originally designed as a screening test to detect psychiatric disorders, and thus focuses on psychological components of ill health. The 
